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 CCPO RESEARCHERS FOCUS ON THE ROSS SEA 
EILEEN E. HOFMANN, JOHN M. KLINCK, AND MIKE DINNIMAN 
 
CCPO scientists and graduate students 
have an active involvement in a variety of 
Antarctic research projects.  Many of these 
projects have focused on aspects of the 
oceanography of the western Antarctic Peninsula.  
About ten years ago, CCPO scientists (Mike 
Dinniman, John Klinck, and Eileen Hofmann) 
began a collaboration with Walker Smith from the 
Virginia Institute of Marine Science (VIMS) that 
provided the opportunity to work in the Ross Sea 
region of the Antarctic (Fig. 1).  This NSF-funded 
study was part of the synthesis and modeling 
activities of the Joint Global Ocean Flux Study 
program and focused on understanding and 
comparing nutrient dynamics in the Ross Sea with 
those along the western Antarctic Peninsula 
(WAP).  As part of this project, Mike Dinniman 
and John Klinck used the Regional Ocean 
Modeling System (ROMS) to develop a circulation 
model for the Ross Sea (Dinniman et al., Deep-Sea 
Research II, 2003).  In a subsequent collaborative 
study, the Ross Sea circulation model was 
expanded to include thermodynamically active ice 
shelves, which is particularly important for the 
Ross Sea because of the presence of the Ross Ice 
Shelf, which is the largest ice shelf (about the size 
of France) in the Antarctic.   This model was used 
to investigate changes in Ross Sea circulation and 
water mass characteristics that occur in response to 
variability in sea ice cover and the presence of 
icebergs (Dinniman et al., Journal of Geophysical 
Research, 2007) and to compare differences and 
similarities in the dynamics controlling the 
distribution of Circumpolar Deep Water (CDW) in 
the Ross Sea and western Antarctic Peninsula 
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Figure 1. Simulated salinity 
(A) and dye (B) distributions at 
300 m from the Ross Sea 
circulation model.   The dye is 
a proxy for Circumpolar Deep 
Water, which intrudes into the 
Ross Sea along the shelf break.    
The Center for Coastal Physical Oceanography “…facilitating innovative research in the coastal ocean.” 
Established 1991  
These comparisons show that there is more vigorous mixing of the CDW with the surface waters in the Ross 
Sea, which removes more heat from the CDW and thus partially explains why the ice shelves along the WAP 
have greater basal melt rates than the Ross Ice Shelf.  This difference in vertical mixing also likely leads to 
differences in the supply of nutrients from the CDW into the upper water column, and thus has an impact on 
surface biogeochemical processes. 
The simulations with the Ross Sea circulation model are providing realistic representations of the 
temperature, salinity, and circulation of this region (Fig. 1).  One lingering issue for the Ross Sea modeling 
effort has been the availability of data sets with sufficient space and time resolution to evaluate the reality of 
the high-resolution simulations.  The desire to improve model-data 
comparisons resulted in a collaborative proposal with Walker Smith 
and Marjorie Friedrichs (both at VIMS) that is testing the feasibility 
of using gliders, instrumented with salinity, temperature, optical, 
and fluorescence sensors, in the Ross Sea to obtain quasi-synoptic 
observations in and around the Ross Sea Polynya.  A second 
collaborative Ross Sea data-gathering project was developed with 
Dan Costa and colleagues from the University of California, Santa 
Cruz. In this project, Weddell seals are being outfitted with satellite 
tags that include conductivity-temperature-depth sensors.  The seal-
derived observations are similar to those obtained from the gliders 
in that both are Lagrangian measurements that provide details of the 
thermohaline properties of the water column.   
The gliders will be deployed in November 2010 and 
preparations for this have been underway for about one year.  In 
September 2009, John Klinck and Mike Dinniman completed the 
iRobot Seaglider training class (Fig. 2) at the University of 
Washington, Seattle, WA, where they learned to deploy, program, 
and operate the glider that will be used in the Ross Sea.  Mike 
Dinniman will be part of the VIMS glider deployment team and 
will be making his first trip to the Antarctic this November.   
Dan Costa’s group will deploy satellite tags on the Weddell seals (Leptonychotes weddellii) later in the 
2010/11 austral summer (Fig. 3).   The seals will provide continued data acquisition after the gliders have been 
retrieved in February 2011.  This multi-
faceted, extended project combines the 
efforts of several groups using very 
different tools to analyze the processes 
that control the physical and ecological 
processes in the Ross Sea, a remote and 
difficult region to sample. The gliders and 
seals will return information from a large 
section of the Ross Sea and should provide 
sufficient temporal coverage to allow us to 
determine the seasonal evolution of the 
physical conditions that influence the 
summer phytoplankton bloom in the Ross 
Sea, which varies from year to year.  The 
Ross Sea, like many areas of the Antarctic, 
is responding to climate change.  The 
availability of models that provide realistic 
simulations of environmental and 
biological conditions will provide 
frameworks for testing scenarios about the 
consequences of these changes in the Ross 
Sea.   
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Figure 2. Mike Dinniman with 
iRobot glider in Seattle, WA.  
 
Figure 3. Weddell seal outfitted with a satellite-linked dive recorder.  
Photograph courtesy of Dr. Dan Costa, University of California, 
Santa Cruz.    
Notes from the Director 
John M. Klinck 
Where did the summer go?  I thought that it just began.  Looking back on all of the accomplishments at CCPO, 
it is clear that everyone has been very busy.  It is easy to see from the list of papers and presentations by folks at 
CCPO that lots of work is being done.  Congratulations to Malcolm, who earned the NSF development award.  
Then there is the multi-faceted work being done (and being planned) in the Ross Sea.  There was even time to host 
an international modeling meeting.  All of the accomplishments make CCPO shine.  Keep up the great work. 
 
 
Chesapeake Inundation Prediction System (CIPS):  Flood Forecasts for  
Coastal-Bay-Estuary Resil iency to Storm Surge 
By: Elizabeth Smith, Southeastern Universities Research Association (lsmith@sura.org) 
Together with Colleagues from the Chesapeake Inundation Prediction System Team 
 
The Chesapeake Inundation Prediction System (CIPS), a showcase of collaboration among university scientists, the private 
sector, and the government, is being developed to provide accurate and reliable on-land flooding forecasts for tropical cyclones 
and extra-tropical wind systems such as nor’easters, for the Chesapeake Bay region.  The objective of CIPS is to produce 
“actionable information” of the on-land areas to be flooded that the National Weather Service can incorporate in their 
operational services to support emergency managers and other decision-makers.  To develop this forecast guidance system, the 
CIPS team utilizes: 
• An ensemble of atmospheric models as forcing for two hydrodynamic models, 
• Integrated hydrologic model river discharge and storm surge for a total water level forecast, 
• Geospatially modeled and visualized on-land flooding at the street-level scale,  
• Validation of the inundation water depth with rapidly deployed on-land gauges, 
• Extensive outreach, communication and user engagement, and  
• Economic assessment process throughout the term of the project.  
The benefits of the CIPS approach to modeling and prediction are demonstrably improved accuracies of storm-related 
inundation and quantitative estimates of forecast uncertainties.  This method of ensemble modeling, in which multiple 
numerical predictions employing slightly different forcing functions are used to drive the hydrodynamic models, is the key to 
quantifying uncertainty in the models.   
The figure shows an example of a CIPS 
visualization for a location in the flood-
prone upper Potomac River for Hurricane 
Isabel.  Flooding depth and time is shown 
for the NOAA water level gauge and for 
each member of the model ensemble. 
A significant accomplishment of 
CIPS is the completion of the prototype, 
end-to-end system and the application of 
the system to demonstrate CIPS in a rapid 
hindcast mode for the November 2009 
Nor’Easter storm (also known as Nor’Ida) 
off the mid-Atlantic states that produced 
major flooding in Hampton Roads.  In 
advance of Nor’Ida, the USGS Water 
Science Centers in MD and VA deployed several on-land water level and pressure sensors.  These sensors reported 
observations crucial to the validation and evaluation of the CIPS forecasted on-land water levels.   
CIPS observational and model inputs are compliant with U.S. Integrated Ocean Observing System Data Management and 
Communications (IOOS DMAC) standards.  All observations are available in data integration framework sensor observation 
service (DIF SOS).  The geospatial and visualization modeling is in conformance with Open Geospatial Consortium standards, 
and model data are available through a Thredds server and web map service (WMS). 
The Chesapeake Bay Observing System (CBOS) at Old Dominion University, UMCES Chesapeake Biological 
Laboratory, and the Chesapeake Research Consortium (CRC) have been conducting a dynamic outreach program with 
emergency managers to assess the value of this system for advanced planning, real-time response and recovery.   The CIPS 
end-to-end system and architecture can be reproduced readily in other areas for real-time coastal flood forecasting.  The 
architecture requires an ensemble of wind fields, one or more hydrodynamic models, and a visualization capability for the 
specific areas of interest.  Many of the concepts and lessons learned from developing CIPS can be applied to the new areas, 
many of which already possess robust modeling capabilities that could be brought into a team.  CIPS was funded by the US 
IOOS Program.  For more information, please contact Elizabeth Smith at lsmith@sura.org or 757-683-5842. 
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model of the 
ensemble 
forecast.  
CCPO GRADUATE RESEARCH ASSISTANT PROFILES 
ASHGAN ABOUTALEB 
 
Ashgan AbouTaleb received a Bachelor’s 
degree in Physics and Astronomy with honors from 
Cairo University in Egypt.  Afterwards, she 
became a teaching assistant at the Department of 
Astronomy and Meteorology at Cairo University. 
One year later, Ashgan 
completed her diploma in 
Space Science and then 
earned a Master’s degree 
in Space Physics as the 
department’s first graduate 
student in this field. 
She received a 
scholarship from the 
French Culture Center in 
Cairo as a research visitor 
to the Centre d’etude des Environnements Terrestre 
et Planetaires (CETP) in Velizy, France for 6 
months. In the fall of 2008, Ashgan was accepted 
by Old Dominion University as a doctoral student 
in Physical Oceanography at CCPO.  
Currently, she is working on her Ph.D. 
degree in Oceanography under the supervision of 
Chester Grosch, CCPO professor. Her research 






Alexandra Mattheus is a CCPO graduate 
student from Florida.  In 2007, she earned a 
Bachelor of Science degree in Ecological Biology 
from Southeastern Louisiana University.  At Old 
Dominion University, Alex works as a Teaching 
Assistant for an Introduction to Oceanography 
course.  She teaches three labs a semester that meet 
once a week for two hours at a time.  She enjoys 
teaching others about science and has learned 
much herself from teaching in regards to public 
speaking, group motivation, and presentation 
skills. 
Being a non-thesis Master’s graduate 
student in the Ocean, Earth and Atmospheric 
Sciences Department at ODU, she is required to 
obtain ship and field work experience.  Alex 
completed these requirements by volunteering at 
Rutgers University’s Haskin Shellfish Research 
Laboratory (HSRL) in Port Norris, New Jersey and 
also by helping fellow graduate students conduct 
their field work here locally in Norfolk. 
 HSRL is located in an oystering town on 
the southern tip of 
New Jersey, on the 
Delaware Bay.  During 
the summer months, 
HSRL conducts oyster 
bed re-surveys to get a 
general idea of any 
changes in the oyster 
bed conditions along 
the Delaware Bay.  The re-survey work at HSRL 
requires early mornings and long hours, which she 
found to be a satisfying change from studying text 
and attending lectures. 
 Upon earning a Master’s degree in 
Oceanography under the supervision of CCPO 
professor, Eileen Hofmann, Alex plans to return 
to the Gulf Coast to participate in Gulf Coast and 
wetland preservation efforts.  She also plans to 








Malcolm  Scully,  CCPO  assistant  professor,  is  a  recipient  of  the  prestigious 
Faculty  Early  Career  Development  (CAREER)  award  from  the National  Science 
Foundation.    The  five‐year,  $750,000 project,  “Career:  Physical Modulation of 







Hofmann, E.E., Chair, IMBER science steering committee, January 2010-December 2012.  
Hofmann, E.E., North Pacific Research Board Committee of Visitors, April 2010-March 2011. 
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CCPO SEMINAR SERIES 
 
During the academic year, CCPO invites distinguished scientists to present seminars, which take place  
in Room 3200, Innovation Research Building 1, Old Dominion University on Mondays at 3:30 PM.   
A reception is held prior to the seminar at 3:00 PM. Eileen Hofmann, professor of oceanography,  
coordinates the seminar series.  Specific topics are announced one week prior to each seminar;  
abstracts can be found at www.ccpo.odu.edu/seminars.html. 
 
 
Fall 2010 seminar speakers 
September 13  Aaron Beck, Virginia Institute of Marine Science     
September 20  Ruoying He, North Carolina State University 
September 27  Susan Roberts, Ocean Studies Board, National Research Council   
October 4  Mike Dinniman, CCPO  
October 18  Chunyan Li, Louisiana State University  
October 25  Piers Chapman, Texas A&M University 
November 1  Adrian Gheorghe, Dept. of Engineering Management and Systems 
                                            Engineering, ODU 
November 8  Helga Gomes, Bigelow Laboratory for Ocean Sciences 
November 15  Tom Ihde, NOAA Chesapeake Bay Office 
November 22  Richard Zimmerman, Dept. of Ocean, Earth and Atmospheric Sciences, ODU  











CCPO Professor Organizes International Modeling Workshop 
 
 The 2nd International Workshop on 
Modeling the Ocean (IWMO) was hosted May 
24-26, 2010 at Old Dominion University. Tal 
Ezer, CCPO professor, organized the meeting, 
which was attended by 50 scientists from 13 
countries. Encouraging collaboration between 
Far East ocean scientists and those in America 
and Europe was the goal of the workshop.  
One workshop session was devoted to 
providing the opportunity for international 
graduate students to present their research. 
CCPO students, Mahmoud Kamel and 
Suriyan Saramul, presented some of their 
work.  Participants attended a reception at 
CCPO on May 24 and enjoyed a dinner on 
May 25 at the Pagoda in Downtown Norfolk 
(see photo at right).   
 
MOVING ON….Research scientist, Jose L. Blanco, has left CCPO to head to the 
city of Iquique (20° 12.15´S - 70° 8.47´W), located in Northern Chile, as a Research 
Scientist at the fisheries company, CORPESCA S.A., and as a senior consultant for 
the Northern Fisheries Research Institute (Instituto de Investigación Pesquera del 
Norte S.A.), also in Iquique. He will use operational models to optimize the anchovy 
fisheries fleet, study the environment and pelagic resources that can support a 
sustainable fishery, and explore future development areas, like offshore and/or land 
aquaculture, and marine renewable energy.  Jose received his Ph.D. from Old 
Dominion University in 2004 and was a postdoctoral research associate at CCPO 
from 2005-07 and a Research Scientist since 2007.  He will continue working as 
consultant for ODU on several projects related to offshore wind energy and other 














    
  
 
 
 
